Dissection of morphological and metabolic differentiation of ameloblasts via ectopic SP6 expression.
Tooth enamel is the hardest organ in the body. In rodent incisor, the enamel is exclusively produced by ameloblasts with yellowish-brown pigmentation, indicating normal enamel formation. However, the molecular mechanisms of ameloblast differentiation and amelogenesis are not fully understood. Specificity protein (Sp) 6 has been reported as one of the critical factors for tooth development. To explore SP6 function, we generated Sp6 transgenic (Tg) rats. Unexpectedly, the enamel surfaces of the incisors in Tg rats were discolored, even though enamel formation and serum iron concentrations were normal. Histological analysis of incisors from 6-week-old Tg rats demonstrated that the ameloblast layer at the pigmentation stage was elongated up to the gingival margin with ectopic SP6 expression in longitudinal incisor sections. In contrast, the incisors from 10-week-old Tg rats revealed that the pigmented ameloblasts were morphologically changed to those of the reduced stage, concomitant with the sporadic disappearance of ectopic SP6 expression. Here we report that morphological differentiation and metabolism of the iron-containing pigment in ameloblasts are independently regulated during amelogenesis by means of ectopic SP6 expression.